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Assistant Commissioner for Patents 
Washington, D.C. 20231 
Box SEQUENCE 

Sir: 

In connection with a Sequence Listing submitted concurrently 

herewith, the undersigned hereby states that: 

1. the submission, filed herewith in accordance with 37 
C.F.R. § 1.821(g), does not include new matter; 

2 . the content of the attached paper copy and the 
attached computer readable copy of the Sequence Listing, submitted in 
accordance with 37 C.F.R. § 1.821(c) and (e) , respectively, are the same; 
and 

3. all statements made herein of their own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and further, that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United 



Serial No. Unassigned 



States Code and that such willful false statements may jeopardize 
validity of the application or any patent resulting therefrom. 



HARBOR CONSULTING 

Intellectual Property Services 
1500A Lafayette Road 
Suite 262 
Portsmouth, N.H. 
800-318-3021 
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PCTIO 



EAW SEQUENCE LISTING DATE: 01/0 9/2 002 

PATENT APPLICATION: US/10/018,293 TIME: 11:53:41 



Input Set : A:\35029211, app 

Output Set: N:\CRF3\01082002\J018293.raw 



EMTERED 



m 



3 <110> APPLICANT: AYABE, MASANORI 

4 SUMI, SHINICHIRO 

6 <120> TITLE OF INVENTION: METHOD OF GENERATING VIRUS-FREE PLANTS 
8 <130> FILE REFERENCE: 35029-20011.00 

10 <140> CURRENT APPLICATION NUMBER: US/10/018,293 

11 <141> CURRENT FILING DATE: 2001-12-18 

13 <150> PRIOR APPLICATION NUMBER: PCT/JPOO/04022 
y.4 <151> PRIOR FILING DATE: 2000-06-20 
%6 <160> NUMBER OF SEQ ID NOS : 12 
=a8 <170> SOFTWARE: PatentIn Ver. 2.1 
T20 <210> SEQ ID NO: 1 
20 
[A 

^^23 <213> ORGANISM: Artificial Sequence 
^^5 <220> FEATURE: 

Uhe <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 
K 28 <400> SEQUENCE: 1 

is.s2 9 cctgctaagc tatatgctga 20 
nji32 <210> SEQ ID NO: 2 
j^l33 <211> LENGTH: 20 
k=j34 <212> TYPE: DNA 

!i:[3 5 <213> ORGANISM: Artificial Sequence 
\'p7 <22 0> FEATURE: 

^"*^^38 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 

40 <40 0> SEQUENCE: 2 

41 gtaagtttag cgatatcaac 20 
44 <210> SEQ ID NO: 3 

4 5 <211> LENGTH: 20 
4 6 <212> TYPE: DNA 

47 <213> ORGANISM: Artificial Sequence 
4 9 <220> FEATURE: 

50 <22 3> OTHER INFORMATION: Description of Artificial Sequence: Primer 

52 <40 0> SEQUENCE: 3 

53 aagagtcaac acttggtttg 20 

56 <210> SEQ ID NO: 4 

57 <211> LENGTH: 20 

58 <212> TYPE: DNA 

59 <213> ORGANISM: Artificial Sequence 

61 <220> FEATURE: 

62 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 

64 <400> SEQUENCE: 4 

65 ggtctcaatc ctagctagtc 20 

68 <210> SEQ ID NO: 5 

69 <211> LENGTH: 21 

70 <212> TYPE: DNA 

71 <213> ORGANISM: Artificial Sequence 
73 <220> FEATURE: 



file://C:\Crf3\Outhold\VsrJ018293.htm 
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RAW SEQUENCE LISTING 

PATENT APPLICATION: US/10/018,293 



DATE: 01/09/2002 
TIME: 11:53:41 



Input Set 
Output Set 



A:\35029211.app 
N:\CRF3\01082002\J018293.raw 



74 <22 3> OTHER INFORMATION: Description of Artificial Sequence: Primer 
76 <400> SEQUENCE: 5 



80 <210> SEQ ID NO: 6 

81 <211> LENGTH: 20 

82 <212> TYPE: DNA 

83 <213> ORGANISM: Artificial Sequence 
85 <2 20> FEATURE: 

■:86 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 
88 <400> SEQUENCE: 6 

8 9 cgccacaact agtggtacac 20 
1=192 <210> SEQ ID NO: 7 
fy3 <211> LENGTH: 20 
=~^4 <212> TYPE: DNA 

l"i95 <213> ORGANISM: Artificial Sequence 
^7 <220> FEATURE: 

Sp8 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 
■iOO <400> SEQUENCE: 7 

J^^lOl tatgctcgag ctcgtagagc 20 
UhOi <210> SEQ ID NO: 8 
-105 <211> LENGTH: 20 
Ul06 <212> TYPE: DNA 

n|L07 <213> ORGANISM: Artificial Sequence 
^1109 <220> FEATURE: 

p--iI10 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 
J;il2 <400> SEQUENCE: 8 

;''';ll3 gggtttcaca ttgttacacc 20 
•''116 <210> SEQ ID NO: 9 

117 <211> LENGTH: 20 

118 <212> TYPE: DNA 

119 <213> ORGANISM: Artificial Sequence 

121 <220> FEATURE: 

122 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 

124 <400> SEQUENCE: 9 

125 aatgggtgtt ctaggagtgc 20 

128 <210> SEQ ID NO: 10 

129 <211> LENGTH: 22 

130 <212> TYPE: DNA 

131 <213> ORGANISM: Artificial Sequence 

133 <220> FEATURE: 

134 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 

136 <400> SEQUENCE: 10 

137 ttaaacctta gtcaagctat tc 22 

140 <210> SEQ ID NO: 11 

141 <211> LENGTH: 24 

142 <212> TYPE: DNA 

143 <213> ORGANISM: Artificial Sequence 

145 <220> FEATURE: 

146 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 



77 



gaagcgcaca tgcaaatgaa g 



21 
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RAW SEQUENCE LISTING DATE: 01/09/2002 

PATENT APPLICATION: US/10/018,293 TIME: 11:53:41 



Input Set : A:\35029211, app 

Output Set: N:\CRF3\01082002\J018293.raw 

148 <400> SEQUENCE: 11 

149 tctggtagtc gatttgggtg ggcg 24 

152 <210> SEQ ID NO: 12 

153 <211> LENGTH: 21 

154 <212> TYPE: DNA 

155 <213> ORGANISM: Artificial Sequence 
157 <220> FEATURE: 

'158 <223> OTHER INFORMATION: Description of Artificial Sequence: Primer 

160 <400> SEQUENCE: 12 

161 gccgtagcat taggatgtat g 21 



m 
m 
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VERIFICATION SUMMARY DATE: 01/09/2002 

PATENT APPLICATION: US/10/018,293 TIME: 11:53:42 

Input Set : A:\35029211.app 

Output Set: N:\CRF3\01082002\J018293.raw 

L:10 M:270 C: Current Application Number differs, Replaced Application Number 
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SEQUENCE LISTING 

<110> AYABE, MASANORI 
SUMI, SHINICHIRO 

<120> METHOD OF GENERATING VIRUS -FREE PLANTS 

<130> 35029-20011.00 

<140> 
<141> 

<150> PCT/JPOO/04022 
<151> 2000-06-20 

<160> 12 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 1 

cctgctaagc tatatgctga 20 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 2 

gtaagtttag cgatatcaac 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

aagagtcaac acttggtttg 



<210> 4 
<2ll> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ggtctcaatc ctagctagtc 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 5 

gaagcgcaca tgcaaatgaa g 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

cgccacaact agtggtacac 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

tatgctcgag ctcgtagagc 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gggtttcaca ttgttacacc 



<211> 20 
<212> DNA 

<213> Artificial Secjuence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 9 

aatgggtgtt ctaggagtgc 



<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

ttaaacctta gtcaagctat tc 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

tctggtagtc gatttgggtg ggcg 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 12 

gccgtagcat taggatgtat g 



statement ' ' ^' ' 

To: Director-General of the Patent Office Takahiko Kondo 

This is to declare that the base sequences and the amino 
acid sequences stored in this flexible disk attached are the 
faithful codings of the base sequences and the amino acid 
sequences described in the specification and that no 
modifications to them have been made. 

June 20, 2 000 

Indication of International Application: 

International application filed on June 20, 200 0 
Docket No. H740-PCT 

Title of the Invention: Method of generating virus-free 

plants 

Applicant: Wakunaga Pharmaceutical Co., Ltd. 
Attorney: Takashi Ishida 



Document Describing the Information on the Storage Mode of 
the Flexible Disk and the Like 

1. Name of Applicant: Wakunaga Pharmaceutical Co., Ltd. 

2. Name of Attorney: Takashi Ishida 

3. Indication of International Application: 

International application filed on June 20, 2000 
Docket No. H740-PCT 

4. Title of the Invention: Method of generating virus-free 
plants 

5. Letter Code Used: Shift JIS Code 

6. Name of File Storing the Sequences: H740-PCT.TXT 

7. Correspondence: 

Phone Number: 03(5470)1900 

Person in Charge: Tsumoru Fukumoto 
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DESCRIPTION 



METHOD OFGENERATING VIRUS-FREE PLANTS 



5 



Technical Field 



The present invention relates to methods of 
generating virus-free plants of the genus Allium 
represented by Allium sativum and other plants that 
propagate via scaly bulbs and bulbs. More specifically, 
10 the present invention relates to methods of generating 

virus-free plants by isolating and culturing domy tissues 
obtained by culturing foliage leaf bases. 

Background Art 

15 Plants belonging to the genus Allium include garlic, 

onion, scallion, cibol, shallot, leek, chive and the 
like. They are widely used as edible plants and spice. 
Since ancient days garlic has been recognized to have 
medicinal values, and is also used as aphrodisiac, 

20 antasthenic, and the like. Plants of the genus Allium 
have been cultured in many parts of the world including 
Japan. In recent years, however, damages by viruses are 
causing serious problems in their culturing. As such 
viruses for Allium sativum, for example, there are known 

25 garlic viruses (GarVs), leek yellow stripe virus (LYSV) , 

onion yellow dwarf virus (OYDV), garlic latent virus 
(GLV) and the like. It is known that garlic is a crop 
that grows through vegetative propagation and thus, once 
it is infected with a virus, the infection is inherited 

30 to later generations resulting in the spread of viral 

pollution. Similar damage is known for plants belonging 
to the genus Allium other than garlic, and there is an 
urgent need for essential measures to combat such viral 
pollutions , 

35 On the other hand, tissue culture methods for plants 

were recently established, the application of which 
method allows elimination of viruses for various plants 



- 2 - 



that grow via vegetative propagation. It is generally 
known that even virus-infected plants have no viruses 
present in the shoot apex (meristem) . Thus, by culturing 
the shoot apex and thereby redif f erentiating the plants, 
5 plants that are not infected with virus (virus-free 
plants) can be obtained. It is also known that by 
culturing a plant tissue to form a callus and then 
subculturing the callus, virus can be eliminated. By 
redif f erentiating the plant from the virus-free callus, 
10 virus-free plants can be obtained. 

For plants of the genus Allium represented by Allium 
sativum, the above method has been employed to eliminate 
viruses, and in fact virus-free Allium plants have been 
cultivated. 

15 However, by the method of culturing the shoot apex 

to obtain virus-free Allium plants, one shoot apex 
usually produces only one or a few plants. In order to 
obtain a multiplicity of plants, many shoot apexes must 
be extracted. Furthermore, since the shoot apex is 

20 located at the base of Allium ramentum and its size is 

about 0.5 mm or less, the extraction of the shoot apex 
requires an operation under the microscope. Thus, the 
operation of extracting shoot apexes is troublesome and 
the work efficiency is low. 

25 On the other hand, in the method of 

redif f erentiating the callus to obtain virus-free Allium 
plants, it is possible to grow the callus in large 
quantities once the callus has been induced. However, 
due to mutations frequently encountered during callus 

30 cultivation, it is difficult to obtain Allium plants of 
homogeneous genetic traits . 

Accordingly, a tissue culture method for culturing 
in large quantities an Allium plant that was rendered 
virus-free by the shoot apex culture and a method of 

35 preparing redif ferentiated plants using the base of 

foliage leaves were developed, which made possible to 
grow a large quantity of virus-free plants starting with 
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a small amount thereof as the material (Japanese 
Unexamined Patent Publication (Kokai) No. 6-197650). 
However, these methods require, at all times, virus-free 
plants that are used as the material, which in turn 
requires maintaining said plants in an isolated 
cultivation using a net house. 

Disclosure of the Invention 

The present invention relates to a culture method 
for generating virus-free plants from a tissue other than 
the shoot apex based on the plants infected with virus. 

By culturing the base of foliage leaves, plant 
differentiation can be induced via a domy tissue. The 
inventors of the present invention have found for the 
first time that the domy tissue is undergoing active cell 
division and no virus is present therein, as in the shoot 
apex. Thus, by isolating only the domy tissue and 
culturing it, it has become possible to generate virus- 
free plants. Since a plurality of domy tissues are 
formed from one ramentum, the efficiency becomes 
dramatically enhanced as compared to the conventional 
method of shoot apex culture. 

Thus, the present invention provides a method of 
generating virus-free plants characterized in that a domy 
tissue formed by culturing an explant comprising the 
foliage leaf base of a plant that propagates via scaly 
bulbs or bulbs is isolated and cultured. 

Preferably, the explant is a foliage leaf base from 
which the shoot apex" and the foliage leaf have been 
removed, and the explant is cultured in the absence of 
plant hormones to form a domy tissue. 

Preferably, the foliage leaf base is a section from 
the joint to a part 1-3 mm lower therefrom of a foliage 
leaf. 

The plants that propagate by scaly bulbs or bulbs 
are preferably the plants of the genus Allium. 

Said plants of the genus Allium are preferably 



Allium sativum. 



Brief Description of the Drawing 

Figure 1 is a schematic cross-sectional view of the 
scaly bulb of Allium sativum. 

Best Mode for Carrying Out the Invention 

(a) Applicable plants 

The present invention applies to plants that 
form scaly bulbs having foliage leaves or bulbs. Such 
plants include lilies, narcissuses, tulips and the like, 
and most preferably plants of the genus Allium especially 
Allium sativum. 

(b) Preparation of explants 

As an explant, the present invention uses the 
base of a foliage leaf. Methods of extracting a foliage 
leaf base from a scaly bulb or a bulbs involves, for 
example, the sterilizing scaly bulbs or bulbs that were 
cut into a suitable size with a bacteriocide that has no 
direct effect on plant cells such as sodium hypochlorite, 
benzalkonium chloride, ethyl alcohol etc., washing then 
adequately with a sterilized water, removing the stored 
leaves thereby to expose the foliage leaf base, and after 
removing the upper part of the foliage leaf and the shoot 
apex, excising the base of the remaining the foliage leaf 
into a suitable size, for example about 1-3 mm, which is 
subjected to culturing (Japanese Unexamined Patent 
Publication (Kokai) No. 6-197650). The position of the 
foliage leaf base in the scaly bulb of garlic is shown in 
Figure 1 . 

(c) Culture medium used 

As the culture media, any medium that contains 
inredients that are essential for plant growth including 
inorganic salts, organic salts such as vitamins, carbon 
sources, regulating agents of plant growth, and the like 
can be used. In accordance with the present invention, 
Murashige and Skoog medium, Linsraaier and Skoog medium 
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and the like can be used. 

(d) Culture 

An explant prepared as described in (b) is 
implanted into the above medium, and is cultured at a 
temperature (10-30°C, preferably 20-26°C) suitable for 
plant growth at an illumination of 50-15000 lux, 
preferably 3000-8000 lux (9-18 hours daily, preferably 
12-16 hours), which forms a domy tissue in 5-7 days. 
When culture is continued, this domy tissue grows into a 
plant. In this culture method, the domy tissue is 
isolated from the explant and cultured. Domy tissues 
formed in 5-7 days of culture are excised with a razor 
blade or a scalpel, and they are again implanted in the 
medium shown in (c). By culturing in a similar manner, 
the domy tissues turn green and grow into small plantlets 
in about a month. When culture is further continued, the 
plantlets become rooted. 

(e) Cultivation 

The rooted plantlets obtained in the above 
culture (d) are implanted into a polypot containing a 
suitable potting compost and grown to produce seedlings. 
The grown plantlets are implanted into a larger pot or 
into the filed for cultivation. 

(f) Virus testing 

The plant obtained in the main cultivation is 
subjected to virus testing to insure that the plant is 
virus-free. The virus testing can be performed by a 
method established for each plant. For Allium plants, 
for example, there is a testing method that uses anti- 
virus antibody or a testing method for confirming the 
presence or absence of a viral gene by the PCR method 
(PHYTOPATHOLOGY, Vol. 86, No. 3, 253-259 (1996)). 



Example 

35 This example shows a culture method for generating 

virus-free plants using Allium sativum L. among plants of 
the genus Allium. 



As a material for culturing, Fukuchi white sp. and 
Allium sativum L. native to Hokkaido were used. The 
strains of Fukuchi white sp. used were infected with one 
virus, leek yellow stripe virus (LYSV), or two viruses, 
leek yellow stripe virus (LYSV) and onion yellow dwarf 
virus (OYDV), and the strains of the species native to 
Hokkaido were infected with four viruses, garlic viruses 
(GarVs), leek yellow stripe virus (LYSV), onion yellow 
dwarf virus (OYDV), and garlic latent virus (GLV) . 

1. Sterilization of the material 

Scaly bulbs of a garlic were decomposed into 
cloves and the outer coat was removed. Then after 
washing with benzalkonium chloride and water, the base of 
the clove was cut into sections of a 1 cm cube. The 
sections were immersed in 70% ethanol for 5 minutes, 
followed by washing with sterilized water. 

2 . Preparation of explants 

After sterilization of the material, the 
remaining storage leaf portion was removed to expose the 
foliage leaf. The upper part of the foliage leaf was cut 
off so that the height of the foliage leaf was about 0.5 
cm. After vertically splitting into four parts, the 
remaining lower part of the foliage leaf was peeled off, 
and the shoot apex was removed. The remaining base was 
cut into a section of about 2 mm in thickness to prepare 
an explant. 

3 . Medium 

The Linsmaier and Skoog medium (hereinafter 
referred to as the LS medium) to which no plant hormones 
were added was used for culture. 

4. Culturing 

The prepared explant was implanted onto the LS 
medium, and subjected to a stationary culture at 25°C 
under illumination for 16 hours per day. 

5. The formation of domy tissues and isolated 
culture 

One week after the start of culturing, domy 
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tissues of about 0.5 mm in diameter were formed on some 
of the explants. Twenty to thirty domy tissues were 
formed per scale. The domy tissues were cut out with a 
scalpel, and implanted to the LS medium to which no 
5 hormones were added, and then subjected to a stationary 

culture at 25 °C under illumination for 16 hours per day. 
The domy tissues turned green and grew into plants in 2-4 
weeks. About 100% of the isolated domy tissues grew in 
this manner. The plants were implanted to a new culture 

10 medium, and on continued culture the plants became 

rooted. The rooted plants were implanted to an earth- 
filled polypot and cultivated. 
6 . Virus testing 

The virus testing was performed using as test 

15 specimen the leaf blade of garlic obtained by isolated 

culture of the domy tissue. The virus testing was 
performed by RT-PCR using part of the viral gene sequence 
as the primer . 

RNA was extracted from the leaf blade, from which 

20 cDNA was synthesized using a cDNA synthesis kit. With 

the CDNA as the template, PGR was performed using primers 
for viral detection. The primers had been designed based 
on the base sequence of the gene of a virus that infects 
garlic so as to obtain amplification products specific to 

25 the virus. Specific primers were designed for each of 

the four viruses, garlic viruses (GarVs), leek yellow 
stripe virus (LYSV), onion yellow dwarf virus (OYDV), and 
garlic latent virus (GLV), and a PGR reaction was 
performed. After the PGR reaction, the presence of 

3 0 specific amplification products was investigated by 

agarose gel electrophoresis to determine the presence of 
the virus . 

As a result, in any of the Fukuchi white species and 
the Hokkaido native species, no amplification products 
35 that indicate the presence of the virus were confirmed 
from the plants that were obtained by the isolated 
culture of the domy tissues. Amplification products that 



indicate the presence of the virus were confirmed in the 
plants obtained by a continued culture without isolating 
the material garlic and the domy tissues. Thus, it was 
confirmed that virus-free garlic can be obtained by 
isolated culture of the domy tissue formed in the culture 
of the foliage leaf base. 

The primers used for viral detection were as 
follows : 



) 3 ' -terminal ORF 
) 3 ' non-cording 


) 3 ' non-cording 
) 3 ' non-cording 
) CP gene 


) 3 ' non-cording 
) 3 ' -terminal ORF 
) 3 ' -terminal ORF 


) 3 '-terminal ORF 
0) 3' non-cording 














g 1 


g 1 g 


1 g § 






s s 


s s s 


s s s 






• -CCTGCTAAGCTATATGCTGA-3 ' ( Seq . 

• -GTAAGTTTAGCGATATCAAC-3 ' ( Seq . 


' -AAGAGTCAACACTTGGTTTG- 3 " ( Seq . 
• -GGTCTCAATCCTAGCTAGTC-3 ' ( Seq , 
' -GAAGCGCACATGCAAATGAAG-3 ' ( Seq . 


• -CGCCACAACTAGTGGTACAC-3 ' ( Seq . 
' -TATGCTCGAGCTCGTAGAGC-3 ' ( Seq . 
■ -GGGTTTCACATTGTTACACC-3 ' ( Seq . 


' -AATGGGTGTTCTAGGAGTGC-3 ' ( Seq . 
' -TTAAACCTTAGTCAAGCTATTC- 3 ' ( Seq . 


• -TCTGGTAGTCGATTTGGGTGGGCG- 3 ' ( Seq , 
• -GCCGTAGCATTAGGATGTATG- 3 ' (Seq, 












GarV-A, B, C, D N-RTl : 
(common) N-RT2 : 


LYSV 7-RT3 ; 

7-RT4 ; 
OYDV OGPl ; 


garlic-type OGMl ; 

SLPl ; 

^^^/^"^ HRT2 : 


GCLV GCPl : 
GCMl ; 


Alliinase C-AL5 " ; 

NC3" -l! 



The result of virus testing is also shown below: 



Table 2 

Result of virus testing for each plant 



Plant 


Virus 


Garvs 


LYSV 


OYDV 


GLV 


Fukuchi white species (one 
virus species) 

(1) Parent plant 

(2) Regenerated plant without 
isolating the domy tissue 

(3) Regenerated plant by 
isolating the domy tissue 
(a total of 11 plants) 


- 


+ 
+ 


- 


- 


Fukuchi white species (two 
virus species) 

( 1 ) Parent plant 

(2) Regenerated plant without 
isolating the domy tissue 

(3) Regenerated plant by 
isolating the domy tissue 
(a total of 5 plants) 




+ 

+ 


+ 
+ 




Hokkaido native species 

(1) Parent plant 

(2) Regenerated plant without 
isolating the domy tissue 

(3) Regenerated plant by 
isolating the domy tissue 
(a total of 6 plants) 


+ 
+ 


+ 

+ 


+ 
+ 


+ 



Industrial Applicability 

In accordance with the culture method of the present 

invention for generating virus-free plants, a larger 
amount of virus-free plants can be obtained as compared 
to the shoot apex culture method. In the conventional 
shoot apex culture method, it was common that there are 
only one or a few shoot apex per scale and one shoot apex 
produces only one plant, and thus it was difficult to 
obtain a large quantity of virus-free plants. In 
contrast, the method of culturing the foliage leaf base 
produces a plurality of plants: in the case of garlic, 
one scale produces 20-30 domy tissues. Therefore, a 
large scale propagation of virus-free plants is 
facilitated. 



CLAIMS 

1. A method of generating virus-free plants 
characterized in that a domy tissue formed by culturing 
the foliage leaf base of a plant that propagates via 
scaly bulbs or bulbs is isolated and cultured. 

2. The method according to claim 1 wherein an 
explant comprising the foliage leaf base from which the 
shoot apex and foliage leaves have been removed is 
cultured in the absence of plant hormones to form a domy 
tissue . 

3. The method according to claim 1 or 2 wherein 
said foliage leaf base is a section from the joint to a 
part 1-3 mm lower therefrom of a foliage leaf. 

4 . The method according to any one of claims 1 to 
3 wherein the plant that propagates with scaly bulbs or 
bulbs is a plant of the genus Allium. 

5. The method according to claim 4 wherein the 
Allium plant is Allium sativum. 
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t beiteve I am the ort^naJ, first and sole inventor (if 
only one name is f sted bdow) or an orignai, first and 
joint inventor Of plurai names are listed bdow) of the 
subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

jXETHOD OF GENERATING VIRUS- FREE 
PLANTS 
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the specification of wNch is attached hereto unless 
the following box is checked: 



was filed on June 20, 2000 



as United States Application Number or 

PCT International Application Number 
PC:t/vTP00/04022 and was amended on 
(if applicable) 

I hereby state that I have reviewed and understand 
the contents of the above identified specification, 
indudr^ the claims, as amended by aty amendment 
referred to above. 
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is material to patentability as defined in Titie 37, 
Code of Federa' Regulations, Section 1.56. 

I hereby claim foreign priority under Titie 35, United 
States Code, Section 1 19(a) -(d) or 365(b) of any 
forei^i appiicatian(s) for patent or nventor's 
certificate, or 365(a) of any PCT hternational 
application \^ch designated at least one country 
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PCT hternational application having a filing date 
before that of the application on which priority is 
claimed. 
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(Country) 
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□ □ 


(Number) 
(» 4») 


(Country) 
(B «) 


(Day/Month/Year Hied) 


Yes No 
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(Country) 
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I hereby claim the benefit under Title 35, United 
States Code, Section 119(e) of any Urtted States 
provisional appBcation(s) listed below. 



^ (Appfication No.) 



(Filing Date) 
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(Application No.) 
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(Filing Date) 
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I herefcy claim the benefit under Title 35, United 
States Code, Section 120 of any United States 
application(s), or 365(c) of any PCT International 
application designating the Urtted States, Isted bdow 
and, insofar as the subject matter of each of the 
daims of this application is not dsdosed in the prior 
LWted States or PCT hternational application in the 
manner provided by the first paragraph of Title 35, 
United States Code Section 112, I acknowledge the 
duty to disdose information wNch is material to 
patoitabiiity as defined in Utie 37, Code of Federal 
Regulations, Section 1.56 wNch became available 
between the filing date of the prior application and the 
national or PCT International filing date of application. 



(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned) 



(Application No.) (Fifing Date) (Status: Patented, Pending, Abandoned) 
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I hereby dedare that all statements made herein of 
my own iwKjwIedge are true and that all statements 
made on information and belief are bdieved to be 
true; and further that these statements were made 
with the knowledge that willful false statements and 
the ike so made are punishable by fine or 
imprisonment, or both, lixier Section 1001 of Title 
18 of the Urtted States Code and that such willful 
false statements may jeopardize the validty of the 
application or any patent issued thereon. 



Page 2 



Japanese Language Declaration 



ajff« : ftttTE©3l««««!: LT. :*£tl«(cair -S-W© POWER Cf ATTORNEY: As a namad inventor, I hereby 

¥a***af«Ifi»«BC«0TJIf7r«#a±*;t(ifta appoint the following attorney(s) and/ or agert(s) to 

AtlyX. TK<om^M^Silytt, (^m±, tltlittm prosecute ttis ap^icatlon and transact all business in 
A<oif«acflM»»Jf *«Eoc: <!:) 



hi: 





^ul name of sole or first inventor 

'msanori Ayabe 




Irrventor's signature Date 

4wt^ November 28, 2001 


# 
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SEQUENCE LISTING 

<110> Wakunaga Seiyaku Kabushiki Kaisha 

<120> Process for production of virus-free plants 

<130> 993730 

<160> 12 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 1 

cctgctaagc tatatgctga 20 

<210> 2 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 
<400> 2 

gtaagtttag cgatatcaac 20 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 3 

aagagtcaac acttggtttg 20 

<210> 4 



1/4 



<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 4 

ggtctcaatc ctagctagtc 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 5 

gaagcgcaca tgcaaatgaa g 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 6 

cgccacaact agtggtacac 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 



<400> 7 

tatgctcgag ctcgtagagc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 8 

gggtttcaca ttgttacacc 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 9 

aatgggtgtt ctaggagtgc 

<210> 10 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 10 

ttaaacctta gtcaagctat tc 

<210> 11 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 



<221> 
<222> 

<223> Primer 

<400> 11 

tctggtagtc gatttgggtg ggcg 

<210> 12 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 

<400> 12 

gccgtagcat taggatgtat g 



